Invasive aspergillosis of the tympanomastoid cavity is an extremely rare clinical incidence in comparison to the invasive fungal infections of the paranasal sinus and other parts of the body. Delay in the diagnosis and treatment of this rare clinical entity often leads to fatal complications such as skull base osteomyelitis and progressive multiple cranial nerve palsies. The invasive aspergillosis of the tympanomastoid region should be considered as a differential diagnosis for atypical mastoiditis in immunocompromised patients. Here, we report a case of invasive aspergillosis of the tympanomastoid region in a 60-year-old diabetic patient with facial nerve palsy. The diagnosis was done by the demonstration of fungi in the tissue with Gomori methenamine silver staining and confirmed with molecular diagnosis. Surgical debridement of the tympanomastoid region was done along with long-term voriconazole therapy.
Introduction
Invasive respiratory aspergillosis is often found in an extremely immunocompromised host, whereas the segregation of Aspergillus species in the immunocompetent host may be due to colonization. [1, 2] Tympanomastoid cavity includes the middle ear and mastoid air cells which are parts of the temporal bone. Fungal infection of this region is rarely observed in routine clinical practice. Isolated invasive aspergillosis of the tympanomastoid cavity is a rare and potential life-threatening clinical entity. Aspergillus is a ubiquitous saprophytic mold, seen often on the decaying material. Inhalations of the spores occur through nose which causes infections of the paranasal sinuses and other sites of the body. Invasive aspergillosis of the tympanomastoid cavity is extremely rare although Aspergillus species are often implicated in otomycosis. The first case of invasive aspergillosis of the tympanomastoid region of the temporal bone was documented in medical literature in 1985 on a patient of acute myeloid leukemia. [3] The diagnosis of this lesion is still remains a diagnostic challenge for a clinician. It requires a high degree of suspicion to reach a diagnosis, so as to start early treatment and prevent its potentially lethal complications. Here, we
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For reprints contact: reprints@medknow.com report a case of invasive aspergillosis of the tympanomastoid region of the temporal bone with facial palsy in an elderly diabetic patient.
Case Report
A 60-year-old male attended the outpatient department of otorhinolaryngology for the right ear discharge for 2 years and ear pain for 1 month. He was a known case of diabetic since of 10 years, on irregular treatment. On examination, there was grayish mass in the external auditory canal with total perforation of tympanic membrane. There was right side facial weakness for 1 month. Other examinations of ear, nose, and throat were within the normal limits. Pure tone audiogram demonstrated a severe mixed hearing loss on the right side with normal hearing level on the left side. Facial nerve examination showed the right side lower motor facial nerve palsy of House-Brackmann Grade III. Laboratory report revealed raised fasting blood sugar (350 mg/dl), postprandial blood sugar (420 mg/dl), and raised erythrocyte sedimentation rate (80 mm/h). There were no ketone bodies found in the urine. The discharge from the external auditory canal sent for culture sensitivity which showed no bacterial growth. The patient was started with broad-spectrum antibiotic for anticipating unsafe chronic otitis media or skull base osteomyelitis along with appropriate dose of insulin for controlling diabetes. For assessing the extent of disease and facial nerve status, high-resolution computed tomography (CT) was done. CT scan of the temporal bone showed soft-tissue mass filling the right external ear canal, middle ear, and mastoid cavity with erosion of the vertical segment of the facial nerve [ Figure 1 ]. The patient was planned for the right mastoid exploration and facial nerve decompression. Intraoperative findings revealed a mass arising from the posterior ear canal and eroding the vertical canal of the facial nerve. The mass was extending into the mastoid antrum, aditus, and middle ear [ Figure 2 ]. Ossicles in the middle ear were absent. There was no cholesteatoma seen in the mastoid cavity, attic, and middle ear. The mass from the tympanomastoid cavity was cleaned and facial nerve decompression done, and the mass was sent for histopathological examination and fungal culture. The wound was closed with large meatoplasty for proper ventilation and drainage of the mastoid cavity. The histopathological examination of the mass removed from the tympanomastoid cavity showed nonspecific inflammation along with granulomatous tissue and presence of lymphocytes, plasma cells, neutrophils, and eosinophils. Culture and staining for tuberculosis were negative. Culture of the tissue from tympanomastoid cavity on Sabouraud's dextrose agar revealed yellowish-green granular mold with radially arranged conidia suggest Aspergillus flavus [ Figure 3a ]. Under microscopic image with help of cotton blue staining, it revealed A. flavus [ Figure 3b ]. Gomori methenamine silver (GMS) staining of the biopsy material showed acutely branching hyphae confirming the A. flavus [ Figure 4 ]. For more conformation, we went through the molecular study. With polymerase chain reaction, using universal fungal primers forward, 5'-TCC GTA GGT GAA CCT GCG G-3'. and reverse, 5'-TTG GTC CGT GTT TCA AGA CG-3.' generated the 28S rRNA region amplicons for sequencing. The sequence was analyzed with BLAST online software (Sequencing Analysis Software v6.0), and it was revealed A. flavus.
The patient was started with an antifungal drug such as voriconazole. After treatment with tablet voriconazole 200 mg twice daily for 2 months, the lesions have resolved as per clinical examinations. The facial paralysis was also improved to normal clinically (House-Brackmann Grade I) after 2 weeks of surgery. Pure tone audiogram [ Figure 5 ] showed same hearing loss after 2 months of surgery as before. The patient was under regular follow-up. The patient details are given in Table 1 .
Discussion
Invasive aspergillosis is a common opportunistic fungal infection among immunocompromised patients. Aspergillus is a saprophytic fungus seen worldwide. The most common isolate of Aspergillus is Aspergillus fumigatus. Fungal infections of the tympanomastoid region are often reported due to the infections of A. fumigatus in immunocompromised patient, whereas few cases are also seen in immunocompetent hosts. [4] The risk factors for invasive fungal infections are cytotoxic drugs, prolonged neutropenia, graft versus host disease, irradiation, systemic corticosteroids, and human immunodeficiency virus infections. [5] The invasive fungal infections of the tympanomastoid region is a rare incidence in comparison to the invasive fungal sinusitis, as there is barrier of the eardrum and the absence of exposure of the eustachian tube to inhaled fungal spores. The maxillary sinus and lungs are the most common locations for primary aspergillosis. [6] Fungal infection of the external auditory canal or otomycosis is a common disease of the ear without any morbidity and mortality. The fungal infections of the middle ear and mastoid are extremely rare incidence in clinical practice. It may be seen in immunocompromised patients such as those of acquired immunodeficiency syndrome, leukemia, uncontrolled diabetes mellitus, and patients under immunosuppressive drugs. Very rarely, it is seen in immunocompetent persons. [7] The temporal bone involvement of aspergillosis is classified into three forms: noninvasive type, invasive type, and fulminant type. Invasive type of aspergillosis causes temporal bone erosion and has granulomatous response. The fulminant type is often seen in immunocompromised patients, and the characteristic features are angioinvasion, rapid progression, and minimal tissue reaction. [8] The clinical presentations of invasive aspergillosis of the tympanomastoid cavity are otorrhea which does not responds to medical treatment and hearing loss. Facial nerve paralysis may occur with erosion of facial nerve canal. Facial nerve palsy with chronic otitis media in immunocompromised patients will give rise to suspicion of invasive aspergillosis of tympanomastoiditis. [9] Invasive aspergillosis is often found among patients with lymphoproliferative disorders, but it may be seen among patients with variety of the diseases of humoral or cell-mediated immunity. The successful management of this disease requires early diagnosis and treatment. The CT scan of the temporal bone. Intracranial involvement or soft-tissue involvement are better delineated by the magnetic resonance imaging which appears as hypointense signals on T1-weighted and T2-weighted images and as heterogeneous and multiple peripheral enhancements on postgadolinium T1-weighted images. [10] If the diagnosis is confirmed, treatment of the invasive aspergillosis includes antifungal treatment, surgical debridement, and controlling of the underlying immunodeficiency conditions. In refractory cases, hyperbaric oxygen therapy may be considered although its effectiveness is still doubtful. [11] Aggressive surgical debridement is treatment of choice in most of the cases. In our case, surgical debridement of the tympanomastoid region was done in the affected side. The antifungal agent of choice is amphotericin-B, but due to its severe systemic side effects losing its favor. Itraconazole has its good outcome either alone or along with amphotericin-B. [12] Voriconazole is a newer generation azole group of antifungal agent. It is more effective for Aspergillus sp., in comparison to other azoles and amphotericin-B except more cost. [13] Voriconazole acts by blocking the synthesis of ergosterol through the inhibition of CYP-dependent lanosterol 14α-demethylase. The treatment period of antifungal therapy varies with duration ranging from 3 to 77 weeks. [14] In this case, voriconazole was given with successful outcome. Recently, isavuconazole which is a triazole antifungal agent, approved as the treatment option for invasive fungal infections, such as aspergillosis. [15] The prognosis of the invasive aspergillosis is closely related to the site of the involvement, extension of the lesion, and immunity status of the patient. Early diagnosis of the disease on the basis of the radiology and pathological findings and with treatment options such as surgical debridement and antifungal treatment possibly enhance the prognosis of the patient.
Conclusion
The diagnosis of invasive aspergillosis of the tympanomastoid region needs a high index of suspicion, as it is often misdiagnosed as unsafe type of chronic otitis media or malignant otitis externa. It is often associated with a neutropenic state of the patient or immunocompromised state. Antifungal treatment with aggressive debridement of the disease and restitution of the immunocompetent state are important part of the patient management. Without proper intervention at early stage, mortality and morbidity may happen in relation to facial nerve palsy, hearing loss, vertigo, and even death.
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